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This invention relates fo adhesive compositions the proportion of .from about 10 parts to about 
adapted fo be activated by heat for securing o- 50 parts by weight, preferably from 30 parts to 
gether leather and shoe parts. 40 parts by weight, with 100 parts by weight of 
Cements comprising a butadieneracrylonitrile the .butadiene-acrylonitrile copolymer. Suitable 
copolymer and a toughening materialare known 5 chlorinaed .paraflïns are the material known as 
and have gone into extensive use for securing Clorafin 70 (obtained from the Hercules Powder 
together leather andshoe-parts. 'A cernent of Company 908 Market Street, Wilmington .99, 
this ,type, disclosed in the patent to-Teppema Delaware) which has a chlorine Content of69% 
et al. 2,367,629 of January 16, 1945, comprises a to 72%, an .approximate molecular weight .of 
solution of a butadieneracrylonitrile copolymer 10 1000, .and.is a,lght yellow solid with a softening 
and a copolymer of vinyl chloride and vinyl ace- point .of 90 ° fo 100 °, C. and a .specific .gavity of 
tare. A coating of the cernent is applied as a 1.60 to 1.65; Clorafin42 (also obtained.from.the 
solution to the sole and upper; andthe coating is HerculesPowder Company) which:has achlorine 
dried until tack free. The cernent is then acti- content of 42% fo 43%, an approximate molecu 
vated by treatment with a solvent; and the sole 15 lar weight_of 500, and is a nonflammable light- 
and upper .are pressed together for a suflïcient colored liquid with a viscosity of 22.5 :fo 3],5 
dwell, e. g., 60 seconds, fo form a firm bond be- po]ses af room temperature and..a specific gravity 
tween the sole and upper, of 1.162 fo 1:175; and the .material known as 
 It is afeature of the present invention fo avoid Chlorowax (obtained from the Diamond Alkali 
the expense and inconveniences of .solvent acti- 20 Company, Oliver Buflding, Pittsburgh 22,.Penn, 
ration by providing a new butadiene-acryloni, sylvania) a chlorinated.parafïm whichis.believed 
trilecopolymer base cernent which may be acti- fo have a chlorine content similar to that.of 
vated,byheat. Soles are bonded fo shoe uppers Clorafin 70 and which has a specific gravity of 
by«coating surfaces with.the new cernent, heating 1.64, a molecular weight of ,approximatelF .1060, 
the coated surfaces and pressing them .together 25 and a melting point of 90. C.  
while the.cement is af an elevated temperature. The vinyl chloride-vinyl acetate copolymer 
he.new cernent comprises a butadiene-acrylo- employed in the proportion of approximately 100 
nitrile copolymer .rubber and a vinyl chloride- parts by-weight fo 100 parts by weight-of,the 
vinyl acetate copolymer in which the vinyl chlo- butadiene-acrylonitrile copolymer. However» as 
ride .constituent predominates, together with 30 little as 75 parts and as much as 15 parts .by 
ba$ic zinc çarbonate ZnCO3-2Zn(OH).HO and weight may be employed in combinatïon with  
a resinus chlorinated paraffn hydrocarbon. 100 parts by weight of the butadienë-acrylo- 
.If has been round that the basic zinc carbonate nitrile copolymer. Suitable vinyl chloide-vinyl 
an.d the chlorinated hydrocarbon coact with the acetate copolymer resins may contain fromg% 
buçadiene-acrylonitrile copolymer and vinyl chlo- 35 fo 15% of vinyl acetate and from 85% 'fo 90:5% 
ride-vinyl acetate copolymer fo give a composi- of vinyl chloride. For best results, it has been 
tion which whenheated develops the ability fo round desirable fo employ a mixture of these 
cohere fo a similar film. Notwithstanding their vinyl copolymer resins. A preferred mixtuïë 
action in giving the ability to cohere to heated cludes'one part of a vinyl Chloride-vïnyl cetate 
cernent films, it is .the peculiar action of. the 40 copolymer resinknownas ,,VinyliteVYNS,,a,mde 
zinc carbonate and chlorinated hydrocarbon to by .the Carbide and Carbon Chemical Corp, 30 
improve, rather thanto harm, the cold fiow char« E..42nd Street, New York 17, New York, whh 
acteristics of the :resulting bond. The extraor« is understood fo have a vinyl chloride' content 
dinay nature of.this action is evident from the of 88.5% fo 90.5%, an intrinsic viscosity in Cyclo- 
fact that while the bond may be formed when 45 hexanone at 20 ° C. of 0.79, and a specific gravity 
cernent .surfaces .are heated to a temperature of 1.36, with from 2 to 4 Parts of a vinyl copoly- 
which may be as lov as 140 ° F. and pressed to- mer resin known as"Vinylite VYHI-I,', also manu- 
gether, the bond gives a remarkably low cold factured-by the Carbide and Carbon Chemical 
flowvalue under the nsual cold fiow test af 120 ° F. Corp., which is understood fo have a vinyl chlo- 
:To obtan this remarkable action, the zinc 50 ride content of 85% to88%,anintrinsiviscosity 
carbonate is preferably employed in the propor- of 0.53 and a specific gravity of 1.36. Vrith this 
tion of: about 10 parts to about 30 parts by weight, mixture of copolyïner resins, there may aise be 
preferably P.5 parts by weight, with'100 parts by included up to 1 part of a copolymer resin known 
weghtof hebutadiene-acrylonitrile copolymer, as "Vinylite VYCC," aiso obtained from the Car- 
. The ch]orinated hydrocarbon mïy:be used in .55 bide and Carbon Chemical Corp., which is nder- 
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stood to have a vinyl chloride content of about 
62% and vinyl acetate content of about 38%, an 
intrinsic viscosity of 0.28 and a specific gravity of 
1.30. 
Suitable butadiene-acrylonitrile copolymer 
rubbers may contain from about 25% to about 
45 % of acrylonitrili. Copolymer rubbers which 
have been found particularly satisfactory are 
"Hycar OR--15" and "Hycar OR--25/' which are 
obtained from the B. F. Goodrich Company of 
Akron, Ohio, and which are understood fo have 
acrylonitrfle contents of about 45% and about 
33 % respectively. 
It bas been round desirable to incorporate a 
plasticizir such as dioctyl phthalate in the com- 
position for its usual purposes. 
Any suitable solvent or solvent mixture ca- 
pable of dissolving the composition may be 
ployed. If has been round desirabli, howiver, fo 
employ methyl ethyl ketone since it fs sufficiintly 
volatile for rapid drying of the cernent and forms 
solutions which are stable over extended periods 
of rime. Suflicient solvent fs employed fo give 
an adhesive having a solids content of from 20% 
to 40% and preferably in the range of from 28 
fo 32%. 
In the bonding of leather or shoe parts by the 
cernent of this ihvention, the shoe parts, for 
example, an ontsole and shoe uppeï, are mechan- 
ically pïepared for sole attaching, pïeïerably by 
roughing the surface fo be attached, for exam- 
ple, by an emery wheel or a wire brush, in ortier 
fo provide the most satisfactoïy surfaces for 
menting. The cernent comprising a solution of 
the butadiene-acïylonitrile copolymer, the vinyl 
resins, and the chlorinated païaffin hydïocarbon 
containing the zinc carbonate in dispersion fs 
then applied prefeïably fo both surfaces fo be 
united. The application of the cernent may be 
by brush, by extrusion or in any otheï suitable 
manner. The cernent fs permitted fo dry to foïm 
films on the respectiv attaching surfaces which 
are anchored securely to the outsole and upper 
respectively. At any rime thereafter, preferably 
up fo about three days after the upper has been 
coated with adhesive and up to about seven days 
after the sole has been coated with cernent, the 
outsole and shoe upper may be subjected to heat 
and pressed together with the attaching surfaces 
in juxtaposition. 5O 
According fo a preferred procedure, the coat- 
ing on the upper may be activated by treatment 
with an infrared lamp or other heating device; 
and the coated sole may be heated in a moist heat 
apparatus. The moist heat apparatus involves a 55 
chamber provided with a heater, and a device for 
bubbling air through a body of water maintained 
at from 85 ° to 95 ° C. The air may be super = 
heated in the chamber to a temperature of from 
120 ° to 180 ° C. and fs circulated around an 
hesive coated sole disposed in the chamber. 
With such treatment it fs round that the cernent 
on the leather sole fs raised to a temperature 
suitable for attaching to the upper, e. g., a £em = 
perature of from 140 ° to.150 ° F., in from 48 sec- 
onds to one minute. The outsole and shoe upper 
on which the cement films are heat activated are 
then pressed together under a sole attaching 
pressure, suitably about 80 pounds per square 
inch, for from 15 to 60 seconds. 
It bas also been round that it may be unnec- 
essary to activate the cement on the shoe upper, 
where the cernent on the outsole is ata tempera- 
ture such that it will activate and bond with the 
unheated adhesive on the upper. 

Exceptionally strong bonds have been obtained 
by the use of the cernent and sole adhering meth- 
od herein disclosed. Bonds are usually obtained 
giving a peel-pull test of 45 pounds to 50 pounds 
5 per square inch, and frequently bonds sufficiintly 
strong to cause failure of the leather are 
tained. 
The following example of a heat activatable 
cernent fs given to aid in understanding the in- 
10 vention and fs hot tobe taken as limiting the in= 
vention to the specific ingridients and propor- 
tions set forth in the example. 
Eampe I 
Parts by weight 
15 Butadiene-acrylonitrile copolymer 
(Hycar type O1--15) .................... I00 
Zinc carbonate ........................... 25 
Chloïinated païaffin hydrocaïbon 
(C1orafin 70) ........................... 40 
2O VYHH resin (copolymer .of vinyl chloride- 
vinyl acetate) .......................... ï5 
VYNS resin (copolymeï of vinyl chloride = 
vinyl acetate) .......................... 25 
Dioctyl phthalate ......................... 20 
25 Methyl ethyl ketone ...................... ï00 
The above composition was pïepared by mfll- 
ing togetheï the butadiene-acrylonitïile copoly- 
mer with the zinc carbonate and about one- 
30 quaïter of the chloïinated paralïin fo form a uni- 
form mixture. The milled mixture was sheeted 
out, cut up and dissolved in the solvent in a churn 
along with the remaindeï of the chloïinated 
paralïin, the vinyl ïesins, and the dioctyl phthal- 
35 are. 
An outsole and a shoe upper were mechanical- 
ly prepared for sole attaching by roughing, with 
a wire brush, the stu'faces to be attached. A 
coating of the cernent was then applied to the 
4O surfaces to be united of both the outsole and the 
upper, and was permitted to dry. After two days, 
the coating on the upper was activated by treat- 
ment with an infrared lamp to raise its tempera- 
ture fo about 140 ° F. and the coated sole was 
45 placed in a moist heat apparatus maintained at a 
temperature of about 150 ° C. through which was 
circulated air containing moisture which it had 
picked up in bubbling in a body of water main- 
tained at from 85 ° to 95 ° .C. After one minute in 
the chamber, the temperature of the coating had 
reached approximately 140 ° F. The outsole and 
shoe upper on which .the coatings had been ac- 
tivated were then pressed together with a pres- 
sure of about 80 pounds per square inch for about 
60 seconds. A very satisfactory bond between the 
outsole and the upper was obtained. 
leference is made to our copending application 
Serial No. 234,453, filed June 29, 1951, which 
ctaims related subject-matter. 
6O i=Iaving thus described our invention, what we 
claim as new and desire to secure by Letters 
Patent of the United States is: 
1. A heat activatable cernent comprising 100 
parts by weight of a .butadiene-acrylonitrile 
65 copolymer ru'bber containing from 25 % to 
oî acrylonitrile, from 10 to 30 parts by weight of 
basic zinc carbonate, from 10 to 50 parts by weight 
of a resinous chlorinated paraffin hydrocarbon 
having a chlorine content of from 42% to ï2% 
70 and having a molecular weight between 500 and 
1060, and fl'om 70 to 125 parts by weight of a 
copolymer of vinyl chloride and vinyl acetate con- 
tuining from 85% to 90.5% of vinyl chloride. 
2. A cernent .adapted-to deposit a .film ac- 
75 tivatable by heat and adapd for securing soles 
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to shoe uppers comprisinga solution in a volatile 
organic solvent of 100 parts by weight of  
butadiene-acrylonltrfle copolymer rubber con- 
talning from 25 % to 45 % of acrylonitrlle, from 
10 to 30 parts .'by weight of basic zinc carbonate, 
from 10 to 50 parts by weight of a chlorinated 
paraIfin hydrocarbon having a chlorine content 
of from 42% to 72% and having a molecular 
weight between 500 and 1060, and from 75 to 125 
parts of a copolymer of vinyl chloride and vinyl 
acetate containing from 85% fo 90.5% of vinyl 
chlorlde. 
3. A cernent adapted to deposit a film acti- 
vatable by heat and adapted for securing soles 
to shoe uppers comprising  solution in a volatilë 
organic solvent of 100 parts by weight of a buta- 
diene-acrylonitrile copolymer rubber containing 
from 25% to 45% of acrylonitrile, from 10 to 30 
parts of basic zlnc carbonate, from 10 fo 50 parts 
of a chlorinated paraffm hydrocarbon having a 
chlorine content of from 49.% to 72% and havin 
a molecular weight between 500 and 1060, and 
from 75 fo 125 parts of a mixture of one part o 

chloride and vinyl acetate containing from 85 % 
to 88 % of vinyl chloride. 
JOHN L. PERKINS. 
EDWIN E. SYLVESTER. 
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